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THIRTY STUDENTS IN GRADES 6 THROUGH 12 CLASSIFIED INTO
HIGH, AVERAGE, AND LOW ABILITY GROUFS, USED EXFANDABLE
POLYSTYRENE PLASTICS AND EQUIFMENT TO CONSTRUCT A FOAMED
RUBBER ICE BUCKET TO PROVIDE AN INDICATOR OF THE SUCCESS OF
THE POLYSENSORY SELF-INSTRUCTIONAL SYSTEM DEVELOFED.FOR THIS
EXPERIMENT. A PRETEST DETERMINED EXISTING KNOWLEDGES AND
PROFICIENCIES. SINGLE CONCEPT FILMS, PROGRAMEC INSTRUCTION
; BOOKS, LABORATORY EXPERIENCES, AND A TEACHER'S GUIDE WERE
: | DEVELOPED FOR EACH OF FOUR INSTRUCTIONAL UNITS. CAFABILITIES
OF THE SYSTEM TO HELP FUFILS ACQUIRE CEFINED LEVELS OF
; KNOWLEDGE AND SKILLS WERE EVALUATED BY ANALYZING--(1)
: PERFORMANCE TEST SCORES, (2) KNOWLEDGE TEST SCORES, (3)
k NUMBERS OF TIMES FILMS WERE REVIEWED, (4) ERRORS MADE IN THE
i PROGRAMED BOOKS: (5) STUDENT WORK FROCEDURES, (6) QUALITY OF
o 'FINISHED POLYSTYRENE PRODUCT; AND (7) THE FERFORMANCE
; DIFFERENCES BETWEEN ANC WITHIN THREE ABILITY LEVELS. RESULTS
: INDICATED-- (1) LABORATORY FERFORMANCE SCORES EXCEEDED THOSE
) DEFINED AS ADEQUATE, (2) PERFORMANCE SCORE VARIATION AND TIME
3 VARIATION WERE AS GREAT WITHIN ABILITY GROUPS AS BETWEEN _
ﬁ ' THESE GROUPS, (3) HIGH ABILITY GROUPS VIEWED THE FILMS MOST

: OF TEN AND LOW ABILITY GROUFS LEAST OFTEN, AND (4) THE QUALITY
OF PRODUCTS PRODUCED INDICATEC THAT ALL STUDENTS PERFORMED IN
EXCESS OF MINIMUM ACCEPTABLE CRITERIA. IT WAS CONCLUCED THAT
SUCH POLYSENSORY SELF-INSTRUCTIONAL SYSTEMS CAN BE
EFFECTIVELY USED TO TEACH ALL TYPES OF KNOWLEDGES AND SKILLS
% ! SUCH AS THOSE STUDIED. AN EXTENSIVE BIBLIOGRAFHY IS INCLUCED.
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SUMMARY
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The purpose of this study was to develop an experimental sel f-
4 instructional system to provide evidence about the degrees to which,
; and the amounts of time in which, such a system enables pupils with
i varying abilities to acquire certain types of knowledges and skills.
4 Answers were also sought to the following questions: (1) How much
4 student time is needed to complete such an instructional system?
(2) How much repetition is necessary to acquire defined levels of
knowledge and skills? (3) What difficulties do students experience

in use of the system?
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The experiment involved use of expandable polystyrene plastics
and equipment to construct a foamed rubber object (ice bucket).
Thirty students enrolled in grades six through +welve were subjects

of this study.

To study the effect of varying mental abiltties on results,
subjects were divided into +hree groups classified as high, average
and low on the basis of scores on the Numerical and Verbal Sections

of the Differential Aptitudes Test (Form L).

The polysensory sel f-instructional system developed for this i

| exper iment included four sub-systems each consisting of single-con-
d instruction book, laboratory experi- i
i
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§ cept audio films, a programme

; ences and a teacher's guide. Each sub-system was designed to enable i
4 pupils to acquire pre-defined levels of knowledge and skill. 3
i All students were administered pretests to determine existing g
} knowledges and proficiencies. t
i As a group, students received an orientation to the plastics 3
i - industry. Students were then directed to proceed with the system i
i on an individual basis. | :

Individual ized sel f-instruction consisted of viewing single-
instruction books and perform-

it

wR iy, M,

concept films, completing programmed
This sequence was repeated for each of

5 ing the laboratory work. ]
i the four instructional units of the system.. 4
3 Capabiiities of the system to help puplls acqulfe defined :g
levels of knowledge and skills was evaluated by analyzing results i
of the following variables: performance tost scores, knowledge 9
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test scores, numbers of times films were viewed, errors made in
the programmed instruction books, evaluation of students' work |
procedures and the quality of the foamed objects they produced. ”

e U i

§ Performance between and within the three ability groups were com- i
§- pared. g
Results show that:
; Performance scores on laboratory work exceeded those defined $
)i : 8s adequate. ;
§< Variation of performance scores within ability groups was as é
; great as between groups. t
i g
1 Performance time varied as much within ability groups as :
g between groups with the maximum time needed for performance 1
1 being approximately two and one-half times The minimum time i
: required.

§ Frequency of film viewing varied between ability groups, with E
& the high ability groups viewing the films most often and the o
4 low ability groups viewing the films least often.

% Evaluation of the foamed objects indicated that all students

i performed at a level exceeding minimum acceptable performance

g criteria.

1 The findings indicate that such polysensory sel f-instructional §
3 systems can be effectively used to teach types of knowledges and 4
: skills such as those associated with the use of expandable poly=- 3
! styrene plastics. i
fs

'3

N 2 iy o 2
N

S I~ AT S e

R




E
4
B

et s plim et ppas

o TP KN,

el e,

fde b o Sttt s

o ST

LIS ORIt YT R B A BB S

e S B R PR el N P )

A i S-S rh

v L R

/el n g

B+ e S R T S 2 M TR S A e SR AT ST, 408 I T 1 Mo b Ribros o
i S RES 2 =) “

Chapter |

INTRODUCT ION

Background of the Study

In recent years educational technology has been improved by
the development of 16mm films, projection equipment and programmed
materials.

After World War |l, and especially during the i950's and 1960's,
systematic improvement of educational technology became a subject of
national concern. Forces affecting that interest included sharp
increases in enroliments, increased demand on inadequate teacher
supply and educational facllities, the knowledge explos.on, teciino-
logical change, drop-outs, unemployment and a concern with national
defense. At present a rising demand for individuals possessing
advanced skills, and national efforts to surmount poverty have
accentuated that interest. The increasing numbers of children, youth
and adults seeking further education also increase the need to make
instruction more efficient.

Majcr educetional needs of youth and the nation can be served
by development of more effective instructional systems. Evolving
elements of educational technology provide concepts and techniques
for such development.

Slaughter has noted that "the realization of the potential
contribution of technology to education will depend. . .upon the :
research and development effort put behind the planning and produc~
tion of systems of fechnology."'

. . . educational technology . . . seems likely to
grow In certain directions. One unmistakable dir-
ection will be the development of educational tech-
nology on a systems basis, with close and direct
relevance to the purposes of education and objec-
tives of instruction with a maximum contribution
being made by each component of the fechgology to
the end result obtained with the system.

Numerous studies have demonstrated that sound films may be
successful ly empioyed to facilitate learning the performance of a

3
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perceptual -motor task.

Vandermeer> found that the use of demonstration f1lims reduced
training time and enabled pupils to acquire large amounts of fact-
val Information about engine lathe operation. He suggested that
the use of films be further explored, that media other than films
be tried, and that the Tedla be_adapted to Indlvlduallzednfragn-
ing. Studies by Roshal?®, Harby?, and Vandermeer and Cogswel |
further demonstrated the effectiveness of fllms in teaching psycho-
motor skills.

e AT i Nl AR AR e RS N

Single~concepts films appear to be exceptionally useful
instructional media. These are short films, usually running from
three to five minutes. Such a film presents only one, or a few,
major concepts. The film forms a continuous loop which is housed
in a special cartridge, thus permitting students to use it repeat-
edly without rewinding.

RSt -l snishibiabiibatakinish nii TcieZ Suiu

Al

At present loop filIms are used by industry, schools and the
armed forces. However, much research necessary to ascertain their
effecflven9ss in teaching knowledges and skills is needed. Gerlach
and Vergis® and Melerhenrye, have indicated a need for experimental
combinations of single-concept films and audio information. Single-
concept films and audio commentary can serve as elements of poly-
sensory system instructional systems. '

Further, while technological innovation rapidly is becoming
part of our society, the authors of this study assumed t+hat educa-
+ional research can beneficially experiment with the new combina-
+ions of old and new instructional procedures. For example,
selected laboratory experiences along with films and programmed
materials can serve as elements of systems enabling pupils to isarn
‘through combinations of kinesthetic, visual and auditory senses.
This combination would employ several senses to promote learning.

The Nature of the Polysensory Instructional System

Polysensory systems are designed to utilize several senses in
the learning process.

McPhersong, notes three basic characteristics of a learning
system. First, Instruction be planned in terms of an educational
ecology. Relationships of subject areas and learning tasks must
be defined. Instructional methods and materials should utilize the
best available knowledge about the means of giving each individual
the kinds of experiences most likely to result in desired learnings.
The purpose Is to make all of education a systematic whole for
learners. Various specialists can make essential contributions to
systems development.
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A second characteristic of a system Is detailed analysis of
(1) learning objectives specific to the subject field and to the
learners, (2) the kinds of learning activities which must be
carried on in order to gain these objectives, and (3) methods
and media which will enabie learners to engage in appropriate
learning activities.

A third systems characteristic is that required learning
resources must be arranged and utilized in ways that make It
possible for learners to engage in activities designed to help
pupils achieve each selected learning objective. This requires
experimental development of learning system resources, appraisal
of thelir use, and redesign of systems until they enable pupils to
reach objectives.

McPherson suggests that systems require precise stipulation of
objectives, resources, alternatives, and criteria. Proposed modes
of organization then may be derived and structured. The selected
mode should permit the allocation of various choices to be applied
to a particular problem. |+ also may imply new techniques, equip-
ment and facilities better suited to a specific objective.

A strength of the systems-concept iies in the analysis of
aiternate pathways through which the desired terminal objectives
may be attained. The paths through which the objectives may be
real ized may range from the use of a combination of media for mass
Instruction, including components such as films or video tape, to
selected media for individual Instruction such as language |abora-
tories, programmed learning and other individuai response systems.

A system may require the integration of machines with teaching
teams. Since the aim is greater productivity without sscrificing
standards of quality, it also may involve the use of labor-saving
devices such as computers for rapid data acquisition and analysis.

McPherson also suggests that to perform the amalysis necessary
for system deveiopment, several steps are involved. One must ask
questions such as the following:

i. What Is the system under study?
a. What are the educational processes to be Iimplemented?
b. What are the characteristics of the learners?
2. What is the system supposed to do?
a. What are the educationai objectives of the system?
b. What are the financial and environmental factors
involved?
3. How Is the system intended to perform its functions?
a. What facilities are availabie?
b. What are the possibie media options?

R A Rt
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c. What methods will best present the instructional
materials? |
d. With what materials is the educational system involved?
4, What individual functions are specific components tntended

to achlieve? |
5. How can performance be measured and evaluated?
6. What are the criteria for acceptable performance of the

tasks?

Continual evaluation is necessary. By defining and stating
objectives--the prerequisites of evaluation--and by a continual
evaluation of the program and the materials being used, systems
become tools for improvement of Instruction.

Significance of the Study

Studies have been conducted which indicate that certain kinds
of learning are facilitated when several senses are involved in the
learning process. This study Is Intended to provide additional
evidence about the potential of a polysenstory system to enlarge the
performance capabilities of puplls possessing three levels of
ability--low, average, high. Thus, the polysensory system developed
for this study Is designed to utilize several senses through the
varied combination of educational media. Inherent in the poly-
sensory system are several other roles which may have potential
bearing on educational processes. Some of these roles may be:

I. To provide increased teacher time for individual instruc-

2. To more fully utilize various media for giving pupils
access to Information.

3. To provide for individual differences in rate of learning
and assimilation of information.

4. To enlarge the self-instructional dimensions and means of
facllitating continuous student progress.

5. To reinforce manipulative information be providing for
student participation in laboratory or work experiences.

Statement of the Problem

The problem of this research was to answer the question: "To
what degrees and In what amounts of time dces a polysensory instruc-
tional system enable pupils with varying abilities to acquire
kmnowledges and skills associated with use of expandable polystyrens
plastics?" Further, answers were sought to the following questions
as related to the use of expandable polystyrene plastics:
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How much student time is needed to complete a polysensory

system of instruction? |
How much repetition is necessary for successful performance
of the construction of the expandable polystyrene object? i
In what respects do students experience difficulty in use ' :

of the system? i
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Definition of Terms }
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The term polysensory instructional system signifies various | :
combinations of instructional materials and processes with each 4
i component, making a maximum contribtuion to specified educational 3
A objectives. This concept emphasizes utilization of as many senses I
of the student as is feasible to maximize learning and to facilitate !

J

i instruction.

4 Single-Concept Loop Films | :

i Single-concept loop films are color and sound films. They are 1
1 in a continuous loop enclosed in a plastic cartridge which al lows

i students to view each film as often as they desire without rewinding
: the film. The films i}lustrate the basic knowledges and skills %
3 necessary for the production of an expandable polystyrene foamed i
: object. The audio portion of the film reinforces what the student :

: views in the film.

- Programmed Instruction Books

Programmed instruction books are programmed teaching and self-
testing devices. They are designed to help each student test and at
the same time reinforce his own learning of the knowledges presented
by the films. |f a student should choose an incorrect answer to a
test question, the book provides remedial information. For example,
a remedial frame will (1) tell him why is was wrong; (2) give the
correct answer; and (3) provide him another opportunity to answer
the original question. |f the student then should choose the correct
answer, he is referred to the next question. I, however, he should
choose @ second incorrect answer, he is directed to view the film

again.
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Laboratory Experience (Project Work)

: : Laboratory experiences are those which provide the student with
x an opportunity to apply knowledge he has acquired from the films

Rl LRI MR ST AR i S TERE RS (Yt g s
x5

30 L A A




g oo

B ShEng

s

e

IR e

Lot B L AT A Sy,

Sy

TR

J s Fate RS e

SO A B 2y e L ADUET

27 AR IO Aty ¥ ST L

J Foxes ik 81t Ll R S e, (LT S L

EE YL T LIV oA SA R E M WAL A e B

D A5 e, Seent el At S
- e 3 ” R R G YOS, S e, Ty R L fad O R S,

and programmed instruction book. Laboratory experiences were
components of each of the four units. Upon satisfactory completion
of each programmed instruction book, the student Is directed to
perform related laboratory work in a manner similar fto processes
shown in the films. Safe and proper use of equipment is required

of the student at all times.

High Abillty

Students whose total scores on the Numerical and Verbal sections
of the DIfferential Aptitude Test (Form L) are from the 75 to 100

percentile are classed as high ability.

Average Ability

Students whose total scores on the Numerical and Verbal sections
of the Differential Aptitude Test (Form L) are from 26 to 74 per-

centile are classed as average ability.

Low Abllity

Students whose total scores on the Numerical and%Verbal sections
of the Differential Aptitude Test (Form L) are from the 0 to 25 per-

centile are classed as low ability.

Minimum Acceptable Performance

A score determined to be 75 per cent of the maximum possible
score for the performance of laboratory work in an instructional
unit 1s classed as minimum acceptabie performance.
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Chapter |1

REVIEW OF RELATED DEVELOPMENTS AND RESEARCH

Educational technology is as old as education itself. From
its Inception, some means or techniques of instruction and learning
have been used, and in a broad sense these have constituted educa-

tional technology.

In the 1950's and 1960's educationai technology took rapid
strides forward. Signiglicant advances and developments were evi-
According to Slaughter, these developments Included:

Open and closed-circuit educational television.

Video tape recordings and equipment.

Computerized instruction and student testing, evaluation
and guldance systems.

Information storage, retrieval and distribution systems.
Programmed instruction.

Teaching machines.

8-mm film, printing and projection equipment.

MicroflIm and microfilm viewing equipment.

Language laboratories.

Systems approach to the development and utilization of
educational technology.!

Slaughter further notes that:

The realization of the potential contribution of

technology to education will depend upon the perspec-
t+ive and successful development of systems of tech-
nology, In which each component in nature and func-
tion as part of the system makes a synergistic contri=-
bution to the total result obtained by the system.

Educational technology . . . seems |ikely to grow

In certaln directions. One probable direction will be
the development of educational technology on a systems
basis, with a close and direct relevance to the purposes
of education and objectives of instruction and with a

10
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maximum contribution being made by each component. . .
to the end resuit obtained by the system.2 '

Educational technology, systems approach, polysensory instruc-

tional system: What are the essential characteristics of these
terms?

Helnich states:

The systems approach requires examination of a pro-

cess as an entity with cognlzance of the relationships

invoived in and among all components. It starts with
specification of objectives, proceeds through the neces-
sary operations, evaluates the end product in terms of
these obgecflves, and modifles the system If found
wanting. |

Carpenter suggests:

of a

tional technology, It seems clear that systems have been with us a

A systems design for an educational enterprise
would provide: a conceptual framework for planning,
orderly consideration of functions and resources, in=-
cluding personnel and technical facilities . . . the
kinds and amounts of resources needed, and a phased and
ordered sequence of events leading to the accomp | ishment
of specified and operationally defined achievements. A
systems approach should provide a way of checking on the
relation of performances of all components to factors of
economy and should reveal any Inadequacies of the several
components, including the fauzfs of timing and conse-
quently of the entire system.™

A definition offered by Donald Stewart offers another version
system. He states:

A learning systems approach is a effort to organ-
ize and condense those necessary or desired experiences
as concisely and systematically as possible so as to
increase the probability that learning will occur in
an efficient manner. A learning Systems Concept, when
applied to educational or training courses offers an
opportunity to develop or rebuild these courses to be
significantly more effective and efficient in relation
fo the learning tasks and goals of the students.?

From these definitions and the significant advance of educa-

long time, and that they are here to stay.

Perhaps the earllest reference to the systems approach was by
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James D. Finn.S In this editorial he compared public school
practices to the systems concept of industry. |

Later developments culminated in other authors specifying
the actual steps In systems construction. Leslie J. Briggs
suggests that the following steps be followed in the design of

instruction:

2.

3.

4.

5.

6.
7.

8.

Other writers such as Heinich,
view the steps as |isted above as useful.

Selecting and defining the objectives of instruction

and stating them in terms of behavioral outcomes expected
of the students. |

Sequencing the objectives in such a way that component
or prerequisite knowledge Is acquired pricr to more com-

plex learning.
Identifying for each objective the type of learning

represented.

Listing for each objective the sequence of instructional
events which would provide the general conditions of
learning required for the type of learning represented
by the objectives. .

Identifying for each instructional event the nature of
the stimull (such as intensity, duration, and require-
ment for motion).

Identlfying tentatively the optimum medium for presenting
each stimuius described in the preceding steps.
Reviewing sequences of objectives in an overall fashion
in order to make media choices that would permit use of
one medium of presentation for a reasonable length of

+ime before changing to another medium during the instruc-

tion. |
Writing specifications representing instructions to the

special ist who will prepare material for each medium.
8 9 vo and Morrili

Gagn;, Allen,

are recognized.

The media selected for use in a typical polysensory instruc-
t+ional system are chosen with the intent of involving the maximum
number of senses in the learning process. According to Silvern,

fearning involves the visual, aural, t+actual, olfactory, and gusta-

tory senses. He suggests that approximately:

85% of learning is through the visual sense.

10% of learning is through the aural sense.

3% of learning is through the tactuai sense.
I$ of learning is through the ol factory sense. ,
1% of learning Is through the gustatory sense.

i
Many possible variations
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Much research has dealt with seif-instructional programs. A
variety of media has been utilized for experimental presentation
of Instructionai materials. Some research has compared the effects
of various media In teaching mechanical skiliis and has sought to
Identify specific training probiems In Iindustry and the armed
services. Many of these studies were related to the operation of
one plece of equipment. Demonstration devices were presented in
which the student was expected to respond by performing the demon-
strated task. In most, cases, task performance began Immediately
after the presentation of the Instruction.

As this study was primariiy concerned with the combination

of aural, vlsual, and tactual senses, the media selected were those

which were felt to be most adequate for presenting instructional
materfals to maximize learning via these senses. Accordingly, this
review of |1terature has been organized In three sections:

(1) motion picture fiim research; (2} programmed Instruction re-
search; and (3) participation of the iearners in task performance.

Studies Related to Motion Plctures

Many studies have demonstrated that sound flim may be success-
fuliy employed to facilitate the iearning of a perceptual-motor
skiil.

\lam:lermeer'3 found that the use of demonstration flims reduced
training time and produced more factual information about iathe
operation. He further suggested that other studies expioring the
use of fiims be used In training operators of other types of mach-
ines, that media other than flims be used, and that media be adapted
to Individuaiized training.

A study conducted by Harby, Murnin, and Hayes'4 concliuded that
learning from fiim-taught groups did occur to a significant extent.
They also found that by using daylight projection of film loops,
Instructors with a minimum of training and experience could teach
perceptual-motor skiils with an effectiveness approaching that
achleved by expert Instructors using ilive demonstrations.

Beck and Lumsdalne'5 used an exploratory comparison of two
methods of teaching the assembiy and disassembly of a portable radar
station. The methods consisted of (i) a fiim and (2) a competent
instructor using a scale modei. The results Indicated that the
fiim was at least as effective as a comparable iecture-demonstra-
tion by a highly competent instructor. This wouid seem to. Indicate
that fiim wouid Itkely be much more effective than an average or
poor Instructor. Other observations were that the film group per-
formed more as a team and required less additional on-the-job
instruction.
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Roshal found that "the learning of a perceptual-motor task
(knot tying) ‘through films, will be more effective as the flim
approaches a representation of the learner himself performing the
act to be learned."!® He also concluded that a fiim was more
effective when It showed all of the movements In performing the
task than when It showed static shots of successive stages of task
performance. o ' |

.laaapen'7 conducted a study In which flims were used to teach
assembly of the breechblock of the 40 mm antialrcraft gun. The
flims showed common errors to be avoided as well as the nomencla-
ture of the parts of the breechblock. He found that showing poten-
tial errors in addition to demonstrating the proper procedure was
markedly superior to demonstrating proper procedure only. He also
found that technical nomenclature may not aid learning. In another
study, Jaspen!8 found that a slow rate of film development and
requiring audience participation was an effective procedure.

Nelson and Moll|9 conducted a study dealing with the relative
contributions to learning made by (1) auditory channel, (2) visual
channel, and {3) visual and auditory combination in Instructional
films. They found that the auditory was least effective, and a
combination of visual and auditory channels was much more effective
than either one alone. The evidence supported the fact that even
In flims In which the narration apparently contained the greater
part of the material to be learned, the visual element was ailmost
as effective in conmunicating the material as was the narration.
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Several studies approached the problem of optimum verbaliza-
tion In Instructional flims. Jaspen systematically studied high
(142) words per minute of film and very iow (45) words. per minute
of fiim. He concluded that "the relationship between the level of
effectiveness of the film and level of verballzation appeared to be
curvilinear, with the apex of the curve at the medium level (97)
words per minute of #1iim,"20

Zuckermanz' also found that some verbal description assists the
learner, but may be increased until It Interferes with and actually
reduces learning. He stated that directive statements using the
imperative mood or second person active were the most effective as
verbal description. Another conclusion of this study was that flims
with sound leading the picture (slightly preceding the visual
representation It describes) were superior to films In which the
commentary followed slightly behind the visual representation on
: the screen.
it A study conducted by Neu22 Iinvestigated the effectiveness of
i devices used to draw attention to particular points of content In
; a fiim. He found that where Instruction Is the principal aim,
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producers of tralning fiims should present the subject matter in
a simple, stralghtforward way, and avold the use of devices such
as spotlighting, zooms, extreme magnification, and stop motion to
gain the learner's attention.

Studies Related to Programmed Instruction

An examination of studies dealing with programmed Instruction
was made because of the use of programmed Instruction in the poly-
sensory Instructional system. Many programs of varlous subject
areas have been developed and are In use. These studies help to
contribute to an understanding of programmed Instruction as It Is
used In this system. Comparative in nature, they consldered
similarities and differences of programmed Instruction and tradi-
tional methods of Instruction. -

According to Schram:

There has been a considerable amount of research
on programmed Instruction--probably somewhere near 100
experiments. Indeed, no teaching medium has_ever come
into use In such an atmosphere of research.z

He goes on to say:

This research leaves us In no doubt that programs
do teach. A great deal of learning seems to take place,
regardliess of the kind of program or the kind of students.
Even a bad program is a pretty good teacher. Programs
have been used successfully at all leveis of the educa-
tional system, at all levels of abillity from slow
learners to the very best students, and to teach a
great variety of academic subject matter and verbal and

manual skills.

We can accept confldently, therefore, that programs
do teach. But how they teach, and what combinations of
charac;grlsflcs make them teach better, Is still much In
doubt.

Two basic patterns of programming are currently being used.
According to Trow,25 they are the "Skinnerian" or |lnear program
and the "Crovider" or branching program. The essential elements
of the linear program are: (1) an ordered sequence of stimulus
Items, (2) student recall and response in a specified way,

(3) responses relnforced by Immediate knowledge of results,
(4) progress by small steps, (5) mostly correct responses, and
(6) movement from what the student knows by a process of success-
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ively closer approximation toward what he is supposed to have
learned from the program.

The Crowder, or branching theory, Is characterized by
(1) large masses of Information; (2) provision of relatively few
responses; (3) student response In a3 specified way; (4) stress
on recognlition of correct response; (5) response-determined route
which may result In the following of any one of several branches;
and (6) utilization of errors to provide for individual learning
needs. ;

Some research Indicates there might be an optimum size of
step for different students, and that the solution might lie iIn
branching=--introducing remedial frames or review passages into
a program for learners who need them--while permitting the others
to omi+ the extra practice. This Is one of the advantages claimed
for Crowder programming, where it can be handled more easily than
in Skinnerian programs.

Another essential difference In the two techniques is the
programmer's purpose In ellciting the response from the student.
The |inear program requests the response because It is belleved
to be an essential part of the iearning process. Once the response |
has been made, It has served its purpose. In the branching pro-
gram, the response is elicited in order to see If the student has
learned, because this iInformation will be used to determine whether
the next point is to be presented or whether additional material
on the previous point is required.

Studies Related to Laboratory Work

A study by Maccoby and Shefﬂeld26 sought to determine the
optimum refationship between the length and number of demonstra-
tion periods and practice opportunities utillzing demonstration
films. They concluded that with lengthy sequential tasks, prac-
tice Is particularly useful If It follows demonstration segments
which constitute natural units of the task. They also observed
that the optimum use of practice probably involves transition
from smaller to larger segments of the task, with the aim being
to maximize the initial practice, and to promote integration of
the task as a whole.

During the Investigation of the effectiveness of slides for
teaching perceptual-motor skills, Lichtblau's most significant
concluslon was that:

When the sole aim of the silide set Is to teach
a specl fic perceptual-motor skill as applied In one
situation, no explanations of why certain procedures

16
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are to be followed should be included unless the
explanations are absolutely essential to follow the
rote procedure.2?

Other variables--such as using the same tools as the student
would be using, using attention-gaining devices such as arrows,
placing only one thought in a frame, Incliuding a summary, and
including a motivation section-~failed to show a significant
difference.

LeMasfer28 conducted a study In which the purpose was to
determine the effect on pupil learning of specially prepared
flimed demonstrations of selected teaching units in woodworking,
when presented to the class before the manipulative skill was
performed by the instructor. They conciuded that film rein-
forcement to the manual class demonstration (1) enables pupils
to learn more technical information, (2) enables puplls to’
understand and apply the manipulative sklll processes more
efficiently, and (3) reduces repeat demonstrations (both small
group and individual) required of the instructor.
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Chapter 111

RESEARCH DESIGN AND PROCEDURES

This experiment was designed to determine the feasibility of
a polysensory instructional system for teaching knowledges and
skills Involved in the use of expandable polystyrene plastics.
Emphasis was placed on evaluating results of utilizing several stu-
dent senses in the learning process. The purpose of the study was
not to determine if the polysensory Instructional system was
superior t0 other methods of instruction, but rather to determine
the feasibility of the system for use as an alternate instructional
method. Therefore, the study was not comparativé In hature.
Instead, minimum acceptable criteria weire established by jurles
of experts and results of the study were evaluated in terms of
those criteria. Comparison of the results with established criteria
necessitated that Instructional procedures and information pre-
sented by the media used in the system be the same for all stu-
dents.

Each student worked in a laboratory setting with an instruc-
tor present at all times. The instructor was necessary to iniro-
duce the student to the system, to observe and record student
performance, or to stop the student should performance become
hazardous or detrimental to the equipment.

Design of the Study

This study was designed as fol lows:

I. A major Instructional need was identified in the area
of expandable polystyrene plastics.

2. A target population was selected.

3. Behavioral objectives were formulated.

4. Experimental Instructional materials were developed.
These consisted of: (a) a teacher's guide, (b) a stu-
dent's gulde, (c) single-concept sound loop films, (d) pro-
grammed instruction books, (e) laboratory experiences
and equipment, (f) a comparison chart.

5. Evaluation instruments and procedures were developed.
- These consisted of: (a) a performance pretest, (b) a
knowledge pretest, and (c) performance checklists.

6. The polysensory instructional system was tested.

7. The test results were analyzed and reported.
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The Polysensory Instructional System

The system used In this study involved the use of the fol low=
Ing components: (1) four programmed instruction books, (2) four
single-concept audio loop films, (3) laboratory--shop--experiences
in which students used materials and equipment to produce the
plastic object as directed by the films and programmed books, and
(4) a teacher's guide. All of those items are available from the
Vocational Education ERIC Center, Ohio State University, Columbus,

Ohlo.

The system was designed to facilitate instruction by pro-
viding the necessary equipment, materials, and procedures for
efficiant and effective learning experiences for each student.
The system was developed in the following manner:

I. The behavioral objectives were formulated and arranged

in presumably logical sequence.
2. Types of learning involved in reaching each objective

were identified.
3. Stimuii evoking each type of learning were identified.
4. The stimuli served as criteria for media options which
would be useful in the polysensory instructional system.
5. Media for the polysensory Instructional system then were
chosen with regard to effectiveness of stimuli.

General Conditions

Due to the experimental nature of the system and the need for

uniformity In the testing of the system, it was necessary to
establish the general conditions under which the researcher and stu-

dents were to function. These conditions were as fol lows:

. Each student was given access to equipment and materials
necessary to construct a foamed polystyrene object (in

t+his case, an ice bucket).
2. Each student was responsible for selecting the equipment

and materials necessary to complete the unit.

3. Each student worked individually except while two films
were viewed. These films were shown to groups of students.

4. No student was allowed to proceed in an unsafe manner or
in ways detrimental to the equipment.

5. Each student was required to perform in such a manner as
to produce a foamed polystyrene object (ice bucket) of

good quality.

The researcher was present at all times to observe and record
student performance.
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Operational Objective -

The followlng operational objective was established to pro-
vide an Indicator of the success of the polysensory instruc-

tional system: The student will acquire the capability fo pro- 2, i
duce an_expandable Eol§s+¥rene foamed ob'ecf (ice bucket). The A |

D08 o m i o TR

objective served as a basis for determining criteria for evaluating
the results of the total Instruction presented in the four instruc-
tional units. Lo
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Behavioral Objectives

A list of skills, knowledges, and understandings necessary for
using expandable polystyrene plastics was formulated. These skills,
knowledges, and understandings then were stated In behavioral
terms to specify the behavior of the learner upon completion of
each Instructional unit. The behavioral objectives also served
as a basis for determining criteria for evaluating the success or
fallure of each unit. The objectives are:
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l. Unit |.--Pre-expansion of Expandable Polystyrene Beads.
The student will acquire the capability to select the
materials and equipment necessary for pre-expanding the |

raw expandable polystyrene beads. L
The students will be able to pre-expand raw expandable :

polystyrene beads.

25 ST e AR s e R A e Ay

2. Unit 2.--Preparation and Assembly of Mold.
The student will acquire the capability to select the

mold and necessary materials and equipment for preparing

the mold.
The student will be able to disassemble, prepare, and

assemble the mold.

4~ AL, £ ST B g PO T e 3 g
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3. Unit 3.--Molding the Pre-expanded Polystyrene Beads. o
The student will acquire the capability to select the |
materials and equipment necessary for charging the mold.
The student will be able to charge the mold.

The student will be able to safely operate the autoclave.
The student will be able to cool the mold and remove the

4 . mold from the autoclave.
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Unit 4.--Removing the Foamed Plece. R
The student will acquire the capability to select the P
equipment necessary for removing the foamed pliece from L
the mold. | :
The student will be able to remove the foamed piece from =
the mold. L
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To achieve the above objectives, the system used the follow-
ing combinations of Instructional materials and methods.

oy DTt S, 125 S Rt o g
e

Tape-FiImstrip, "Talking Plastics" *?§fﬁ'x

A commercially produced fiimstrip, "Talking Plastics," was BRI
used to glive the students a consumer's viewpoint of the plastics R
Industry and to provide them with a more common background regard- R
ing the kinds and uses of plastics. The filmstrip was |13 minutes B
in length and was accompanied by a tape commentary. |

AT SERGTY WAy g A1
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16 mm Filim,"Born of Foam"

This commercially produced sound-color film, was shown to
the students to provide them with a common knowledge of the Indus-
trial processes and applications of expandable polystyrene plastics.
This film was 28 minutes In length.

5 e

Tt A Al

Single-Concept Loop Films

Four single~concept loop fllms were produced. Each of the
four films was designed to teach specific knowledges and procedures
necessary to produce an expandabie polystyrene foamed plece.

PREINAL G2 B g bl Wzt F S SR AT v, Yot T 2%
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Each film formed a continuous loop and was enclosed iIn a
plastic cartridge for use in the Fairchild Mark IV projector. o
The film loop cartridges used with the Mark IV projector made it R
possible for each student to view the films without rewinding, R
as often as he deslired. '

(o AN REPEDLE e 724 4 At SRS it

Concepts and processes presented in the films were evaluated s )
by a jury consisting of three industrial chemists. Members of R
this Jury are listed In Appendix A. SRS
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A script was written, revised, and recorded on the magnetic Lo d
sound stripe on the film. Concepts presented in the films were L
reinforced by the audlio commentary. Commentary was recorded in
manners oonsistent with research regard!ng verbalization of films.

T T
RESTeR

The films then were evaluated by a jury of educational experts
for consistency with accepted criteria for instructional films.
Jury members are |isted in Appendix A. Films and content are as

follows:
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I. Film |.~-"Pre-axpansion of Expandable Polystyrene Beads."
The basic purpose of this fiim was to show the materials,
equipment, and procedure for pre-expanding raw polystyrene
beads since the raw polystyrene beads must be pre-ex-
panded before they can be used to form the ice bucket.

2. Film 2.--"Preparation and Assembly of Mold."
This filmn showed the materials, equipment, and procedure
for preparing and assembling the ice bucket moid, a step
necessary to prevent the foamed ice bucket from sticking
in the moid.

3. Flim 3.--"Molding the Pre-expanded Polystyrene Beads."
Materials, equipment, and procedure for molding the pre-
expanded beads Into a foamed ice bucket were shown In this
fiim. The molding process Invoived the use of the auto-
clave to provide the necessary heat and pressure for
successful ly molding the pre-expanded beads.

4, Film 4,--"Removing the Foamed Piece."
This fiim showed the materials, equipment, and procedure
for removing the foamed Ice bucket with the use of air
pressure. Use of alr pressure for object removal Is a
common industrial practice In the manufacture of expandable

polystyrene products.

Programmed Instruction Books

Four programmed instruction books were written--cne to
accompany each singie-concept fiim. These books were developed
according to currently acceptable standards for programmed instruc-

tion.

An evaluation of the content, organization, and format of
the books was conducted by the same jury of educational experis
which evaluated the single-concept films. Suggested revisions
were made, and the revised books then were printed for use in the
polysensory instructional system. These books were numbered and
titled as follows:

I. Pre-expansion of Expandabie Polystyrene Beads.
2. Praparation and Assembly of Mold. '
3. Molding the Pre-expanded Polystyrene Beads.

4. Removing the Foamed Plece.

All four books were programmed learning and self-testing
devices. They were designed specifically to help each student
test his own learning of the knowledges presented Iin the fiims
and at the same time to reinforce his learning. Should a student
choose an incorrect answer to a test question, the book provided

25
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remedial Information. For example, the remedial frame would

(1) tell him why It was wrong, (2) give the correct answer, and
(3) provide him another opportunity to answer the orfglnal ques-
tion. Should the student choose the correct answer, the book
referred him to the next question. But If he again were to choose
an incorrect answer, he would be directed to review the appro-
priate flim,

A summary of the information and procedures appeared on the
last page of the programmed instruction book. After reviewing
the summary of the Informatior and procedures, the student had
the option of (1) viewing the fiim again, (2) reviewing the pro-
grammed Instruction book, or (3) proceeding to the next step.
When the student was satisfled with his understanding of the infor-
mation and procedures, he proceeded to the laboratory experience
(project work) phase of the system.

Laboratory Experiences

The purpose of the laboratory experiences was to provide an
opportunity for application of knowledges and capabillities the
student had acquired from the films and programmed Instruction
books. |

Laboratory experiences were planned for each of the four
units. Upon completion of each programmed instruction book the
student was directed to perform a phase of laboratory work in a
manner similar to processes shown In the fiims.

Safe and proper use of equipment was required of the student at
all times. These were illustrated by the fiims that were to be
viewed by the student. It was the Instructor's responsibility to
make certain that these practices were fcllowed.

Students neglecting to follow good safety practices or using
the equipment in detrimental manners were stopped immediately by
the Instructor. The student then was told why he had been stopped
and was asked to view the appropriate fiim again. After having
reviewed the fiim the student continued with his work.

Teacher's Guide

A teacher's guide was designed primarily to help teachers
become familiar with objectives and procedures involved with this
system. It briefly outlines the use of plastics in industry, the
purpose of the expandable polystyrene plastics unit, and the
operation of the polysensory instructional system In plastics.
Instructors were asked to study and follow the procedures as out-
I ined.
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Student's Guide

A student's guide was prepared to acquaint the student with
the system. It outlined the purpose of the unit. Students were
required to proceed according to the instructions outlined in a
step-by-step order. The guide also provided a checklist for £iim studen-
evaluation of the films and answer sheets for student response
to items in the programmed instruction books.

Evaluation Procedures

Pretests

Two pretests were developed: a knowledge pretest and a
performance pretest. Instructions were developed for administering

and taking these tests.

The purpose of the knowledge pretest was to determine what the
student knew about the equipment, materials, and procedures for
the construction of an expandable polystyrene ice bucket. The 22
multiple choice questions appearing in +he knowledge pretest are
the same as those used in the programmed instruction books.

The performance pretest was designed to determine the capa-
bility of the student to select the necessary equipment and mater-
fals and his capability to perform the first t+wo operations
necessary for constructing the ice bucket. The first part re-
quired the student to discriminate between a number of materials
and equipment placed before him on +he table. He was to choose
the necessary equipment and materials to prepare the raw polysty-
rene beads for construction of an ice bucket. I¥ the student
were to select the necessary equipment and materials, he then
proceeded to the second part which required him to perform the
operation of pre-expanding the raw polystyrene beads. Students
who did not select the necessary equipment and materials omitted
+he second part of the test and proceeded to part three.

Part three consisted of selecting equipment and materials
necessary for preparing the mold. Students selecting the correct
equipment and materials proceeded to part four which required
+he student to disassemble, prepare and reassemble the mold for
use in producing the Ice bucket. A student failing to select
+hé required equipment and materials was not asked to try part
four of the performance pretest. Students were rated on the
performance pretest by the use of a checklist which was administered

and recorded by the researcher.

Evaluations were made by both the student and the Instructor.
In both cases, results were immediately available to the student.

27




These results determined whether the student proceeded to the next
phase of work or repeated previous work to acquire knowledge he
needed before continuing.

The instructor assured students that evaluation results would

not be used to determine student grades, but would be used to help
each student learn what he needed to do next to reach his objective.

Posttests

Two types of posttests, objective and performance, were buil it
into the system. Objective tests for each unit were used to
evaluate the student's knowledge of information obtained from
viewing the films. These tests were incorporated into the pro-
grammed books. Student responses to questions were used to deter-
mine the succeeding steps for completing the programmed instruc-
tion books.

Performance tests for each instructional unit were used to
evaluate The student's proficiency in performing tasks presented
by the films. Performance of laboratory work was evaluated by
the use of a performance checklist. A separate checkl ist was
provided for each of the four instructional units. Each check-
) ist was accompanied by instructions for its use and was administer-
ed by the instructor.

A jury of educational experts determined minimum acceptable
performance scores for each of the four laboratory experiences.
The jury decided that recorded scores would be those obtained by
the student the first time he attempted the laboratory work. Later
success would not alter the score.

The purpose of this study was to determine the amount of time
necessary to complete the polysensory system. Consequently, no
maximum time allowance was set for successful performance of the
laboratory work. :

Qual ity of the foamed object was evaluated by using a com-
parison chart. This chart showed photographs illustrating results
of common mistakes. Causes and remedies were |isted under each
photograph or example. The student compared the product of his
work with the illustrations shown on the chart and recorded his
sel f-evaluation on the checklist.
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Administration and Use of the Polysensory
instructional System

|. Pretests were administered to the class.
The performance pretest was administered Individually
to each student. Materials and equipment needed for
constructing the foamed piece were made accessible to
the student at a work station.
Knowledge pretests were administered to the students
as a group. The test was a paper-and-pencil test con-
sisting of 22 multiple-choice Items and was administered
according to the Instructions accompanying the knowledge
pretest.
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2. The tape-filimstrip, "Talking Plastics,” was shown to
the group. Students were introduced to the tape-fiim-
strip by the instructor. No follow-up activities were
conducted at the conclusion of the "Talking Plastics”
presentation.
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3. The 16 mm film, Born of Foam was presented immediately
 after the showing of the Tape-filmstrip. No follow-up
activities were planned for this fiim.
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The necessary equipment and materials were assemb!ed

for presenting the expandable polystyrene process to the
student. While facilities varied, every effort was made
to ensure that all the equipment and materials were readily
accessible to the student in close proximity to the work
station. The following Instructional equipment and

materials were provided:
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a) Fairchild Mark IV Projector.
b) Single-concept fiims: B b
Pre-expansion of Expandable Polystyrene Beads. oy ;

Preparation and Assembly of Mold.
Molding the Pre-expanded Polystyrene Beads.

Removing the Foamed Piece.

¢) Programmed Instruction books:
Pre-expansion of Expandable Polystyrene Beads.

Preparation and Assembly of Mold.
Molding the Pre-expanded Polystyrene Beads.
Removing the Foamed Piece.

The materials, tools, and equipment listed below were pro-»
vided for use in performing the laboratory experiences: g

SIS 25 st a LS PR R ALT AnNRA T e ol S ST G R PR DR S R S Sy

: Raw Beads | Airtight Container
i} Hot Plate Nut Driver ;
3 Pan Screw Driver | :

g e
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Screen ice Bucket Mold

% Stirring Rod Wax

i 3-Minute Timer Rags |
- Container of Water (at Air Nozzle (with Source of .
; Least 3 Quarts) Compressed Air) |

Paper Towels (1 Roll) The lce Bucket Comparison Chart
Measuring Cup
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5. The student was introduced to the system.
Introduction of the student to the system began with
the instructor showing the student where the equipment
and materials were assembled. Students' questions re-
garding equipment and materials were answered.
Use of the Falrchild Projector then was demonstrated to
the student. |f a student had learned previously how
+o use the projector, a brief review was used to verify
his capability.
Students were given the Student Guide and its use was
explained by the instructor. As the student proceeded
with work, the instructor was present at all times to
answer questions or to provide help when the student no
longer could proceed on his own; to make certain the
student proceeded in a safe manner and one which was not R
detrimental to the equipment; and fo record places in the ol
system where the student was encountering difficulty. o
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6. The student's performance was evaluated. L :
The performance checklists were contained in a 9 x 12 o ]
inch envelope marked Performance Check! ists. Each envelope ' ‘
included the checklists needed to evaluate all four units _ :
of each student's work. The instructions which accompanied : :
the check!ists were followed by the instructor. Four B ¢
evaluations of.a student's performance were conducted. | :
These evaluations were made while the student was com- S ]
pleting each of the four units of laboratory work. i |
Evaluations were made by the instructor with the use of o :
a performance checklist. Complete instructions accompani- o :
ed the checklist, and every effort was made to ensure R
Instructions were followed. A separate evaluation was
made of each of the following units of laboratory work.

Unit |--Pre-expansion of Expandable Polystyrene Beads--

was checked during Step 3 in the student's guide.

Unit 2--Preparation and Assembly of Mold--was checked during
Step 6 in the student's guide. :
Unit 3--Molding the Pre-expanded Polystyrene Beads--was g
checked during Step 9 in the Student's guide. o
Unit 4--Removing the Foamed Piece--was checked during

Step 12 in the student's guide.
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7. The completed Student Guide and Performance Checklists
were replaced in the 9 x 12 Inch envelope marked Per-

formance Checklists.
The envelope was sealed and the student's name written

thereon. The sealed envelopes were filed until used for
system evaluation.

8. After each student completed the system, equipment was
cleaned and the work station was prepared for the next

student.

Statistical Procedures

Numerical and Verbal sections of the Differential Aptitude
Tests were administered to the population in this study. Results
of these tests were used to place the students into three categories.
High ability included those from the 75 to 100 percentlle; average
ability Included those from 26 to 74 percentile; and low abllity
Included those from 0 to 25 percentile.

Fifteen variables were studied to determine observable dif-
ferences between the high, average, and low ability students.

Variables were recorded on frequency tables with the fre-
quencies of occurience being recorded in the appropriate spaces.
These tables then were studied to determine observable differences
within the three abillity groups. |

The variables were compared, when appropriate, with minimum
acceptable criteria as determined by the jury of educational experts.

Population

Thirty students selected from two industrial arts classes
constituted the population of this study. Fourteen students from
the Anatone (Washington) School composed one class. Sixteen
students from Pul Iman (Washington) High School composed the other
class. Subjects ranged from the sixth through the twelfth grades.
Five were seniors; ten, juniors; three, sophomores, eight, freshmen;
two, eighth grade students; and two, sixth grade students.

Limitatlions

|. The procedure |imited students to the two Industrial arts
classes and did not provide an equat number of students
in the high, average, and low ability groups.
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2. There was no way of controlling student learning outside
of the instructional system between the time of pretesting
and before student participation in the self-instructional
part of the system; however, most of the information and
procedures were not readily accessible to students outside
the system.

3. |ndividual levels of motivation may have varied.

4. Student learning consisted primarily of knowiedge and
sequential operations or procedures.

5. Unequal numbers of students In the six grades were repre-

sented In the study.

Fifteen variables were studigd to determine observable dif-
ferences in the performance of high, average, and low ability stu-
dents in response to their use of a polysensory instructional
system designed to help them acquire knowledges and skills associat-
ed with use of expandable polystyrene plastics. The variables
studied were students' knowledge pretest scores, performance pre=
test scores, performance scores on each of the four laboratory
experiences, time needed to perform each of the four laboratory
experiences, total performance scoras for laboratory experiences,
total time needed for laboratory experiences, number of times the
$iims were viewed, mistakes made In use of the programmed instruc-

+ion books, and evaluation of performance.
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Student performance exceeded the expectations defined by
minimum acceptable performance criteria establ ished as the basis
for testing the system. All students successful ly completed the
work required by the system. Amounts of time required for reach-
ing the defined level of acceptable performance varied.

M R e

Observed scores on the performance pretest indicated that the
students did not possess the capability to produce the foamed
polystyrene object. ODuring +he administration of the pretest
several students selected some correct items; however, the selec-
+ion of incorrect i1tems suggested that the students were unable
to discriminate between those items which were necessary and those
which were irrelevant. The majority of the students made no
attempt to perform the necessary steps. They simply stated that
they did not know how to utilize the equipment and materials to
produce the object. Table | presents the student scores on the

performance pretest by ability groups.
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3 Table |

%. PERFORMANCE PRETEST SCORES
- T

) .7.5¢core Numbers of Pupils scoring in Intervals
1 . 4 Vntervals High Average low
: Abil ity Abil ity AbT ity
1 Group Group Group
0-2 5 16 9
3-5

6 -8

] 9 - Il

12

- Total ,

| Group 5 16 9

1 Scores
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Table 2 presents the student scores on the knowledge pre-
test. The knowledge pretest was a multiple-choice test of 22
questions by ability groups. Probability indicates that a student
should have received a minimum score of 5.5 merely by guessing.

oG T ST

Observed scores indicate that the students did possess some
knowiedge of the expandable polystyrene plastics process; however,
study of the responses indicated a slight knowledge of isolated
pleces of equipment and its operation or slight knowledge of some
materials and their uses.
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There was no Indicatlon that the correct responses were due
to a prior knowledge of the expandable polystyrene process. This
was supported further by student performance on the performance
pretest.

The results of the knowledge pretest seem to indicate that
there was |ittle prior knowledge regarding the expandable poly-
styrene process. | |

Performance Scores on Laboratory Work

Table 3 presents the observed s?udenf scores on the performance
of the laboratory work required to pre-expand the raw polystyrene
beads. |

Table 3

PERFORMANCE SCORES OF STUDENTS PRE-EXPANDING RAW
EXPANDABLE POLYSTYRENE BEADS

Score Numbers of Puplls Scoring In Infervals
intervals High Average Low
- | Abli ity Ability Ability
Group Group Group
27 - 32 |
33 | |
34 |
35 |
36 | |
37 | l |
38 3 |
39 | 5 3
40 ' | 6 i
Total
Group 5 - 16 9
Scores _
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All students reached acceptable levels of performance. All but
one exceeded acceptable levels.

A score of 30 was defined as minimum acceptable performance on
this phase of laboratory work. Five students of high ability and
sixteen students of average ability exceeded the minimum acceptable
score.

Of the nine low ability students eight performed above the
minimum level. One student originally scored only 27 because of
incorrect choice of equipment but discovered his error, started over,
and performed the laboratory work satisfactorily.

The performance scores do not indicate a major variation due to

the abllity of the students.

Table 4 presents the observed student scores on the performance
of the laboratory work required to disassemble and prepare the mold.
Table 4

PERFORMANCE SCORES OF STUDENTS DISASSEMBLING
AND PREPARING THE MOLD

Scores | Numbers of Puplis Scoring in infervals !
High Average Low
Abiltity Ability Ability
_} Group Group Group
24 1
25 4 2
26 | 2
27 1 3
. 1
28 i 4 | 12 4
Total ‘
Group i3 16 9
Scores

A score of 2| was defined as minimum acceptable performance.
Scores of all subjects exceeded the minimum set for acceptable
performance. The observed scores indicate a slight variation due
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to student ability. Although low ability students scored slightly
less than the average or high groups, the difference was minimal.

Table 5 presents the observed student scores of the laboratory
work required to mold the pre-expanded beads.
Table 5

PERFORMANCE SCORES OF STUDENTS MOLDING
THE PRE-EXPANDED BEADS

Scores i Numbers of Pupils Scoring In Intervals
High- Average Low
Ability Ability Ability
} Group _ Group Group
38 3
' —1
39 | | B
40 | ]
41 | |
-ﬁ:
42 2 2 |
43 2
44 _ | 2 | «
| B |
45 | , 8 . 3
Total
Group 5 16 | 9
Scores |

A score of 34 was defined as minimum acceptable performanCe;

'All 30 students were.successful in exceeding the accép*able
minimum performance score. The observed scores indicate little
variation due to the ability of the students. |

Table 6 presents the observed student scores of the laboratory
work required to remove the foamed object (ice bucket) from the mold.
The jury determined that a score of 9 would indicate minimum accept-

able performance.
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,Table 6

PERFORMANCE SCORES OF STUDENTS REMOVING
THE FOAMED OBJECT FROM THE MOLD

Scores | Numbers of Puplls Scoring In Intervals
High Average Low
Abllity Ability Ability
Group . Group Group_
10
i ; : 2
12 5 16 7
Total
Group 5 | 16 9
Scores i

Table 7 prasenfs the total performance scores of all the labora-

tory work done by students. Minimum acceptable performance was
determined to be a total score of 100. All students exceeded this
score. The average total score was 120. Three of the five high
ability students exceeded the average total score. Two students

did not. :

~; Ten average abllity students received scores above average for

all students. The total scores of this group varied from a low of
115 o a high of 125. Four of these students made maximum scores.

Three low ability students made scores above the average for
all students. Six received scores below the average. Scores varied

from a low of 108 to a high of 125.
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Table 7

TOTAL PERFORMANCE SCORES OF STUDENT PERFORMANCE
OF LABORATORY WORK

Scores

Numbers of Pupils Scoring in Intervals

High
Ability
Group_

Average
Abllity
Group

Low
Ability
Group

108

114

115

116

17

118

119

120

121

122

123

124

125

Total
Group

Scores

16

Time Used for Laboratory Work

Table 8 presents the amounts of time utilized by students for
oratory work required to pre-expand the raw

performance of the lab
Time used for performance varied as much within

polystyrene beads.

groups as between groups.

e
T ppia2




AR S e g T T e T T ey

Table 8

TIME USED BY STUDENTS PRE=-EXPANDING
THE RAW POLYSTYRENE BEADS

Time .- .. .. | Numbers of Pupiis Using Time Intervals
Intervals High Average low |
AbT | 1ty Abllity AbI 1Tty
Group Group Group _ |
20 - 24 | 4 |
25 - 29 2 | 4
30 - 34 5 |
35 - 39 2 4 2
40 - 44 2 ‘%
-1
65 |
Total |
Group 5 16 9
Scores

The average time used for this phase of |aboratory work was 30
minutes. The minimum was 20 minutes. Maximum time used was 65
minutes or approximately three times the minimum. The student who
used 65 minutes made an incorrect choice of equipment and had to
start over. Otherwise, the maximum +ime used would have been 40
minutes or twice the minimum.

Table 9 presents the amounts of time used to disassemble and
prepare the moid. The average time used for this phase of laboratory
work was approximately 20 minutes. The minimum t+ime used was |5
minutes and the maximum was 35 minutes. One high ability student
needed 35 minutes. Younger students needed more time than older ones.
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TIME USED BY STUDENTS TO PREPARE AND ASSEMBLE THE MOLD

ATy

3 :
§ Time Number of Puplls Using Time Intervals |
; Intervals High Average Low

; AbT | 1ty AbT 1Tty AbIT I Ity

Group_ Group Group |
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20 - 24 5 5 |
25 -29 2 |
30 - 34 | R
35 - 39 |

AN A g

i

Ty el EUE

2T ANRA T

(g Lo

ST oy

Total
Group 5 16
_Scores ‘

O

4

Results indicate that t+ime needed for performance varied as much
within abllity groups as between groups. The ability of the student
does not seem to be a major cause of variation In the amount of time
needed to perform the laboratory work.
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Table 10 presents the amounts of time used to mold the pre~expanded
F beads.
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Table 10
TIME USED BY STUDENTS TO MOLD THE PRE-EXPANDED BEADS

Time Number of Pupils Using Time lnferval§4
Intervals High Average . Low
AbT ity AbTIity t Ability
Group Group Group
15 2
—4 ﬁA
20 | F_ 4 4
25 L 4 4
30 3 2
35 . 2 3
40
45 | s
Total 1r
Group 5 16 9
Scores

- The average time needed to perform this phase of laboratory work
was 25 minutes. The minimum was |5 minutes. The maximum was 45
minutes. Except for one student, time needed varied from 15 to 35

minutes or approximately two times the minimum.

Results indicate that the high ability group took slightly less
time to complete the performance than did the average. The low ability
group also used slightly more time than the average ability group.

The differences, however, were minimal and indicate little difference
in +ime required due to ability. Performance time varied nearly as

much within groups as between groups.

Table Il presents the amount of time used to remove the object
from the mold. | i
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Table ||

TIME USED BY STUDENTS TO REMOVE THE FOAMED
OBJECT FROM THE MOLD

Numbers of Pupils Using Time Intervals

Time |
Intervals High Average Low
Ability Abil ity Ability
Group Group Group
5 6 3
10 4 6 1 s B
15 | 4 | 2
20 |
Total
Group 5 16 9
Scores { :

The average time needed
The minimum was
Except for one student, the

maximum required being appro
indicate |ittle differences
groups. Time required varied as much with

+s the total amount of time required to perform
culminating with the finished project.

10 minutes.

Table 12 presen
the laboratory work

to remove the object from the mold was
5 minutes and the maximum was 20 minutes.
+ime varied from 5 to |5 minutes with the

ximately three tim
in the time required by th

es the minimum.
e three abillity

in groups as between groups.

Results
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Table 12

T gen e 2

s

TOTAL TIME USED TO PERFORM THE LABORATORY WORK

L gLt

i "Time Numbers of Pupils Using Time Infervals
} Intervals High Average Low

4 Ability . Ability Abi ity

' Group Group Group

60 - 64 |

1 65 - 69 |

{;‘

70 - 74 | [

] 75 - 19 2 2 |

| 80 - 84 _ 2 3 |
% 85 - 89 | 3 | . |
; 90 - 94 |

95 - 99 4 |

i 100 - 104 |

! 105 - 109 | 2

" 15 | '

é Total

1 Group 5 16 9

it Scores

TS
TN

RN

The average total time necessary to perform this phase of the
laboratory work was 85 minutes. Four of the five high ability students
completed the project in this amount of time, or less. The one who
exceeded the average time was a grade 8 student, indicating as pre-
viously discussed, that the younger students used more time to per-
form the work.
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The average ability students were the least consistent in time
used. They varied from 60 minutes to 105 minutes. Seven students used
less than the average time while six students used more.

iy Loatfe

The low abllity students were evenly divided with four using less
than the average amount of time and four using more than the average.
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Observation of results Indicates that the high abitity group
used slightly less time than the other two groups; however, the maxi-
mum time used was approximately 1-1/2 times the minimum.

Frequency of Film Viewing

Table |13 presents the frequency of fiim viewing during participa-
tion in the Instructional system.

Table 13
FREQUENCY OF FILM VIEWING

Times _.__Nimpers of Pupils
Viewed High Average ¢ Low
Ability Abllity Abllity
Grou ___Group Group
a 2 2
5 | | 1 2 |
6 Jr 4 2
7 | |
8 2 4 3
—]
9 2 |
10 | ] ;
1 I | | | i
Total
Group 5 16 9
Scores !

”

There was a large variation in the number of times the sfudenfs
viewed the films, with an average total of seven times for all four
films. Viewings varied from a minimum of four, or one time for each

film, to a maximum ofyeleven.

Students of high ability viewed the films more times than those
of low or average abilities. Four out of five high ability sfudenfs
viewed the films more times than fhe average.
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Students of average ability viewed the fiims from 4 to 9 times.
Eight students viewed fewer times than the average for all the students
and six viewed more. |

Low abl | ity students viewed the films less than the average for
all the students. Flve students viewed the films less than seven
t+imes. Three students viewed the fliims more.

As the students proceeded through the sysfem, it wasvndfed that
the younger students viewed the films most. Older students viewed

least.

Student Errors in Programmed Instruction Books

Tabtlie |4 presents the total number of student errors in use of
the programmed instruction books. A total of 28 students completed
the Instruction books. |

Table 14
TOTAL STUDENT ERRORS IN THE PROGRAMMED INSTRUCTION BOOKS
Number of Numbers of Puplls Making Errors _
Errors High Average Low
[_ Abi I ity Abitity Abi ity
Group 1 __Group Group |
I 0 3 7 3
I ] 5 2
2 | 3 |
3 ]
4 = |
5 .
6 |
Lz | | |
! Total 1
Group ! 5 B |1 8¥*
[ Scores

~¥Tyo students omiTTed use of books
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Students made an average of one error during completion of the
four programmed instruction books.

Three high ability students made no errors. One made one error,
and another made two errors. This group made fewer errors than the
average or low ability students.

‘ Average ability students made from O to 2 errors in the instruc-
tion books. Seven students made no errors. Five students made uie
error and three students made two errors. |t appeared that this group
did nearly as well as the high ability group.

Errors made by low ability students varied more than the other
groups. Number of errors ranged from 0 to 7. Three students of this
group made no errors. The low ability students made a few more errors
than djd the high or average students.

Of the two students who did not complete the instruction books,
one was low ability and one was average ability. The observer noted
that these students did not read the student's guide carefully and
were Inattentive. These students, however, completed the l|aboratory
work satistfactorily.

Student Evaluation of Work

Table 15 presents results of evaluations of the compieted foamed
objects. All the students completed an object. The evaluation of
their work varied from well made to poor.

Table 15

STUDENT EVALUATION OF THE FOAMED OBJECT

J Evaluation Numbers of Puplls
High Average Low
Ability Ability Ability
Group Group Group
! well Made 3 4 2
Average 2 | 9 | s ]
Poor . 3 2
Total |
Group 5 16 9
Scores

47
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Students of high ability had three objects evaluated as well made
and two objects rated as average. Students of average abillty had
four objects evaluated as well made, nine as average, and three as
poor. Low ability students had two objects rated as well made, flve
as average, and two as poor.

VLT M VB el
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Results indicated that the high ability students produced a better
object than the others. However, variability within ability groups
is almost as great as between groups.

Flve sfudenfs produced objects rated as poor; however, these five
students immediately repeated the laboratory work and produced foamed
objects evaluated as average or well made. In this sense, the system
was stiil successful as the students recognized their errors, made. the
necessary corrections, and then satisfactorily comple+ed the laboratory
work.
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Chapter V

CONCLUS IONS

Purpose

This study was designed to determine the extent to which,
and the amounts of time in which, a polysensory instructional
system for teaching knowledges and skills used in the expandable

polystyrene plastics process enabled pupils to acquire predefined

knowledges and skills.

The study Investigated the effectiveness of a polysensory
instructlonal system for teaching selected expandable polystyrene
plastics knowledges and skills to students of high, average, and
low abilities. The system consisted of four single-concept sound
fiims, four programmed Instruction books, and four laboratory
experiences. 4

Procedure

The systems were used experimentally with 30 Jjunlor and
senlor high school students. On the basis of scores on the
Numerical and Verbal sections of the Differential Aptitudes Test
(Form L) students were ciassified into high, average and low

ability groups. .

All students recéived anorlentation to the plastics Industry
by viewing a sound film strip and a 16 mm sound color=film. -
Students then weres directed to use the system on ar Individual
basis. Single-concept sound fllms were viewed once or several
times. The students then completed the programmed instruction
book which guided study of Information and procedures shown In
the film. After completing the programmed instruction book,
students were directed to perform tie laboratory work which
consistec of performing the operations shown in the film and pre-
sented In the book. This sequence was repeated for each of the
four subunits of the system. o SR

, Rosults of the Instruction were measured by use of a per-
formance pretest, knowledge pretest, programmed Insfruc?lon;books,




2t

g ST 2 A KR L 4 T

S

PR e et

P TN

f
3
4

e ATIAAL

T Nl g o

VYA

o M gt e L i

.
i
A
e

TGS p ey AT

A% R

(e feon BRI

Gl LS O

TR DR AT,
APENE

Sty ek od R e g,

evaluation of laboratory work (using a performance checklist),
and student evaluation of the foamed object (ice bucket).

Results

Performance scores on the laboratory work exceeded minimum
acceptable performance scores. o

Time individual students used to perferm the laborafofy work
varied. The maximum performance time was approximately 2-1/2
times the minimum.

Time required varied as much within ablility groups as between
gl‘oups . v ' 7 i

Total performance scores indicated that varlation within
groups was as great as that between groups.

Total time necessary for laboratory work varied as much
within groups as between groups. |

Frequency of film viewing varied between groups with the
high ability group viewing the films most often and the low

ablility group viewing the films least often.

Errors In use of the programmed Instruction books were minimal;
however, low ability students made slightly more errors than
those of average.or high.abliities.

Project evaluation indicated that all students performed
successfully. High ability students performed most success-
fully and there was relatively slight difference between
the performance of average and low ability groups.

Conclusions

!

The data obtained in this study indicated that this method
of Instruction was successful In teaching knowledges and skills
necessary for performing the expandable polystyrene process.
Each group of students exceeded the minimum acceptable performance
criteria. Performance exceeded expectations. |

Differences in general mental ability did not appear fo be
a major factor in performance. Performance within groups varied

" as much as performance between groups. Total performance scores

of all students were above the minimum acceptable level.
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learning.

Amounts of time students used to complete the system varied.
But time used was only slightly related to ability. This in-
dicates that by use of such systems all students can acquire
such knowledges and skills at varying rates of speed.. The fact
that variation of time needed was as great within groups as
between groups indicates a value for flexibility in such Instruc-

tion at various levels of student abllity.

The numbers of times students viewed filims varied within
groups. The fact that high abllity students viewed the films most
often might be attributed to the higher anxiety levels of this
group and their need to succeed. It also might be due to a sit-
uation In which these students better recognized problem: situa-
tions in the flims and félt a need for clarification. Further,
these students might have developed repetitive habits as a
result of previous experiences with Instruction and education.

All students indicated that they considered the programmed
Instruction books to be valuable. Some used the review pages as
a basis for performing laboratory work; others did not. This
would seem toc support more genera! evidence that few students
learn in identical fashion. It also would tend to support the
use of a varlety of instructional media. |

Data indicated that in substantial degree students can,
+hemselves, evaluate their own work of this type if they are
famillar with measures of expected proficiency. They also can
diagnose difficulty and take appropriate measures to improve
performance of this type. The fact that five students evaluated
their projects as poor, determined the probable causes, and then
Independently Improved thelr performance indicates the feasibility
of this type of self-evaluation. |

impl Ications

The results of this study indicate the feasibility of
utilizing polysensory instructional systems for this type of
learning. Through the use of such systems students. progress
at thelr own rates with Iittle presentation of Information or
procedures by the instructor. The enthusiasm with which students
utilized the system indicated the probablility of a presently
untapped readiness to accept Individual responsibility for learn-
ing if gliven the opportunity. , |

If the systems approach were more fully implemented the
role of the Instructor could be conceived more as that of an
Instructional manager. Less time would be spent on preparation
and presentation of instructional materials. The system itself
would provide more of the materials and procedures necessary for .
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In such situations more time could be spent by the Instructor
on activities such as:

Leading dlscussloﬁ groups or providing leadership for
activitles such as creativity, problem solving or group
dynamics. -

Organizing or producing supplementary Instructional materials.

Gulding the students into situations facllitating enlarge-~
ment of concepts, procedures or skills taught by the system.

Wider use of such systems also has Iimplications for planning
educational facilities. Instructional areas would need to be
provided for work by Individuals and small groups. An Instruc-
tlonal resource center would be necessary to provide easy stu-
dent access to equipment and materials. Facllities should be
designed to promote flexibllity and change.

Use of systems such-as the one tested in this study also has
implications for curriculum development, ciass scheduiing, Instruc-
tional personnel, student grouping, grading, evaluation, and
teacher training.
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Appendix A

JURY FOR EVALUATING INSTRUCTIONAL PROCEDURES AND
APPROACHES USED (N THE SINGLE~CONCEPT FILMS
AND PROGRAMMED INSTRUCTING BOOKS

Dr. William A. Bakamis. Industrial Arts Department, Washington State
University, Pullman, Washington.

Larry E. Dale. N.D.E.A. Fellow, Department of Education, Washington
State University, Pullman, Washington.

Dr. Arnold M. Gallegos. Department of Education, Washlngton State
University, Pullman, Washington.

Dr. Herbert Hite. Department of Education, Washington State Univer-
sity, Pullman, Washington.

Robert E. Kuhl. Industrial Arts Department, Washington State Univer-
sity, Pullman, Washington.

Or. Gordon E. McCloskey. Department of Education, Washington State
University, Pullman, Washington.

Frank G. Nelson. N.D.E.A. Fellow, Department of Education, Washington
State Unlversity, Pullman, Washington.

JURY FOR EVALUATING CONTENT .OF SINGLE-CONCEPT FILMS

Or. Mark F. Adams. College of Engineering Research Division, Washington
State University, Pullman, Washington.

Charles E. Harvey. College of Engineering Research Division, Washington
State University, Pul Iman, Washington.

Dr. Rudolf A.V. Raff. College of Engineering Research Division,
Washington State University, Pullman, Washington.

58




66
et .
A L e B N I 2 R B4 I ivll | st It ;ol}ar oz } G2 '0Z j¢cjsz 10 |6 (62| 6 | °° 81
M 012103101 ¢} 2 2 ¢ |ecl | S8 gl joljeav}isZ | 82 ;0C O i0E |O L |OL i Y A
M ttojtiof 1y ezl i ¢ (121 [ 001} 21 Joc}ev}ac | 82 ;0Z 16 (62 10 |8 |62 i ** 9
V ojojlojzjzlizlz| Z jeci o8 | ZI s jsvioz | Lz 0z [6g jsc |Oo |9 josi I ** gl
. Vv clzlziol ] il I L1l 06 | ZI Jsl|68)0¢ § 8 jGf |8c |s€ {0 |G (GI| 6 . ]|
v oj1jojoy}ti | | Z 61l | SsL ¢l }6 j6£10c | 82 jOZ tOY JOZ {0 |t 09 A "t cl
v 0j0j010}1¢} €} 2 ¢ sl } 6Ol 21 1Gi}8e10c | 8C §}6C (L€ |6 |O L st 8 R4
d oOj921t11012] 2} ¢ I {¥Z1 | 08 2l |g (610 | 82 JOC 16 |GC |0 L |sI | R
v ojojt1tort1y} 2 ¢ ¢ |9ll |} 6Oy 21 jGglj8c;Gl | 82 JO¢ :8¢ IO O {6 |09 9 ** ol
M olojJojolezlzjz| ¢ |se1 e8! z1joijv]ce ez sl leciae {0 lot]or] 2 ** 6
Y 0j0}]0}JO01 1} C) ¢ I {911 | 08 i1 istjori oz} 92 ;61 j6€ {0€ |0 |¢ |0OC ] **8
v tfoj o] v} ot b j621 | 69 | 2l |s |svicz ) 8z isl {ov oz o oI ]o9 I L
v ofojofoftlziz] z {s11|se6f clsi]scysy ;i 8Z {6l tov oz |0 [OiI|sv| 6 ‘9
v 0OjJ o0} 10} 1 | | | {221 | S6 Cl }|6 Jevjee | 8C Gl l6C f6€ |0 (€ | S B ‘g
v ojojtyojezi el Z isitjoe zIjoljgsvioz ) 9z joz ivclsz 10 |8 102 I i
d bt S R B (N I O N B | |e21j s6 ] 2l joijepiac | 8z |l |scise !0 |8 lss} ol N
M 0! 0§ 0! 01 24 I | I 1911} SsL ¢l jol| eh;aC | LC }S) 162 |G 1€ |11 08 6 Y 4
M 0O 0;0!0} 1,21} | Z {sZlj 09 zZl|s |svioz| 8z sl lov|oz ;0 8 [ssi I ** 1
; 2
vlele| 1| v|elz] + 3|58 8 IFIE 2| & 1812 3833183 S
35|33 S|F[S |3 | 51358 [3a3¢8R4| 2
- - L] o o o O OI® — o (]
ueld 435281 3
~eNjeA] W .mw -
$92fqo a ® +98fqng
syjoog o
uj sJoddagy Gumeip wiyd P Hun | € 4un | 2 4tun | 1 4un
AGNLS 3HL NI @310377100 viva Mwd
9] @1qeL
g x|pueddy




T

-t "
P e T

A,

ot AL LN P LY

N afam = yaal 4 v
R N LT AL R S L R

¥
<9

o h ol
Lol R

>
-

Gzl
1ci
44
Lil
¢cli
il

e Bledgienr et e ool 5 i An s Ol
RN ARl ST e R I

oo

s P b nd e
T ¥

e e e PP A e A Al
IR
Z SN R

611
g yei

8t
Y4
121
801

LA EFTCETECOAC
00000000 -—0O0

-0 =-=0000-0000
-0 =0000000~0

-_—-—NMNMNNNNNN
- NN (= (N =M N
NNNMNN=NMNMMN -

00000000000~

R g S e I B e e Sttt e A "
S IS s Ve g W b ot Sl e sty .;m....#

-4

SL
G6
60l
68
08
66
68
68
oL
SL
oL
sl

O ARG Eo T S 0o

A}

A
rA
A
rA
Zl
A
rA
rA
(A
A}
Al

6l

)
0l
Gl
ol
ol
0l
01
(]

ANl A

&y

144
A
st
144
194
A4
111/
v
4 4
(A4

6Z
6l
0c
G¢
0¢
149
0Z
1419
6l
6l
sl

0c

I S A e MR T X

8c
L
8¢
ve
8l
Le
92
8¢
274
8¢
8¢
T4

B A P S O 3 Mo A, e o M e I N w.n

| ¢l
6T
44
Gz
(174
4
0z
Gl
Gl
Gl
Gl
0z

oY
8¢
oY
9¢
6¢
119
6%
6%
Le

6¢
Le

119
ot
119
0Z
o¢
113
0¢
LT A
0Z
T4
0¢
69

000000000000

]
B

¢l

i
ol
R
Al

.2

0s
GS
68
Gl
oY
0¢
69
G¢
SL
L6

0z

- 0c
B T4
%0 wN
R X4
** 9¢
** 6C
B
R T4
A4
R I/

LN m—

TER) Wity GG R ETE § 8" oot ST U g i e




I b Y e SR

gt
=3

D s T S

T S b

T e % el i pa 2ttt oo, I = L
S AR A RS R O T I 53 R R I MR i T a0

ALt

A Oy -

S gt et s

SR R T s Tt

b, ey T A -
it R A e X oA W A A

| (TOP)

001

100
101
102
103

200

300
310
320
330
340

350
400

500
501

600
601
602

. 603

604
605
606

607

DERPARTMENT OF HEAL-THL. EDUCATION, AND WELFARE

oc 6000 (Rev, 9-66
( ) OFFICE OF EDUCATION

ERIC ACCESSION NO.

ERIC REPORT RESUME

IS DOCUMENT COPYRIGHTED? YES D

ACCESSION NUMBER RESUME DATE P.A, T.A.

CLEARINGHOUSE

ERIC REPROQUCTION RELEASE? YES £l

3-31-68

1The EDevyelogamen'l' and

TITL

Testing of a Polysensory Instructional System for Teaching
Knowledges and Skills Associated With thé Use of -Expandable Polystyrene Plastics

Project No. OE7-003I Final Report

PERSONAL AUTHORIS) .

Nish, Dale LeRoy

SOURCE €O

INSTITUTION ISOURCE) ]

Washingtor State University, Pullman, Wn., Department of Education

REPORT/SERIES NO. Final Report No. |18
SOURCE COC

OTHER SOURCE

OTHER REPORT NO. *
OTHER SOURCE SOURCE COI

OTHER REPORT NO.

pue'c. bATE June 30;- 1968

| CONTRAC T/GRANT NUMBER QEG-4~-7-070031-1626

TPAGINATION, ETC.

65p.

RETRIEVAL TERMS

Vocational Education

Occupational Knowledge

Occupational Skills

Learning Systems

Plastics Instruction . .

IDENTIFIERS

- Vocational-Technical Education Research & Development (Project No. OE7-0031)
ABSTRACT .

A self-instructional polysensory system comprised of four single-concept films,
programmed books and laboratory work experiences was developed and tested. The
system was designed to enable students to reach predefined levels of knowledge
and capability needed to usé materials and equipment for production of a plastic
object. Thirty junior and senior high school students in three mental ability
‘categories served as subjects. All subjects independently acquired predefined
levels of knowledge and capabiiity. Time used to reach those leveis varied.
Results indicated that such a system is an effective means of enabling pupils
to acquire knowledge, manipulative skills and judgments of the types taught by

the system.




